In this work it is reported by first time the galvanostatic electrodeposition of nanostructured ZnO films on indium tin oxide (ITO) substrates from oxygenated-neutral solution containing Zn(CH 3 COO) 2 and K(CH 3 COO) at different temperature from 50 to 70°C. Morphological, structural, UV-vis spectra, photoluminescence spectra and photoelectrochemical tests of the electrodeposited ZnO films were measured. The synthesis conditions studied were the parameters temperature and applied current density. SEM results show ZnO films with grains of hexagonal shape, which present different grain size (150-600 nm) as a function of the studied parameters. The optical properties of ZnO films show absorption in the UV-visible region with band gap energy values from 2.92 to 3.15 eV. Through a XRD analysis, we show that the electrodeposition conditions also have an effect in the intensity of (002) polar and (100) no polar planes of electrodeposited ZnO films. Additional results by photoluminescence indicate presence of oxygen vacancies in the electrodeposited ZnO films, which is a factor considered as responsible of enhance electroactivity of ZnO films for oxygen evolution reaction in visible region. Calculations of overall solar to hydrogen efficiency for electrodeposited ZnO films indicate a maximum value of approximately η = 0.65% for ZnO film obtained at j = -1.0 mA cm -2 and 70°C.
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